Pituitary apoplexy is a rare condition involving pituitary necrosis following either pituitary haemorrhage or infarction. Similarly, reversible cerebral vasoconstrictive syndrome is a cerebrovascular disorder characterised by diffuse, multifocal narrowing of cerebral arteries. Both may present with an acute, intense headache and associated neurological deficits. In postpartum women, these conditions should be considered in the differential diagnosis of post-dural puncture headache following regional anaesthesia, as serious morbidity may ensue if they are left untreated. We report the case of a patient who developed pituitary apoplexy during an emergency caesarean section under spinal anaesthesia. It was further complicated by the development of reversible cerebral vasoconstriction syndrome and stroke.
Pituitary apoplexy is a rare but potentially serious condition that may follow acute haemorrhage or infarction within the pituitary gland leading to its necrosis. Most patients present with an acute and intense headache, often associated with nausea, vomiting, and visual and endocrine disturbances. Both pregnancy and spinal anaesthesia appear to be precipitating factors 1, 2 . Reversible cerebral vasoconstrictive syndrome (RCVS) is attributed to diffuse, multifocal narrowing of arteries in the cerebral vasculature and is similarly often heralded by a sudden and severe headache, with or without neurological deficits 3 . The aetiology is multifactorial, with more than 60% of cases occurring in association with triggers within the early puerperium, including exposure to vasoactive drugs 4, 5 .
Both pituitary apoplexy and RCVS should be independently considered as possible causes of postpartum headache and need to be differentiated from post-dural puncture headaches following regional anaesthesia.
The case of a patient who suffered from pituitary apoplexy after a caesarean section under spinal anaesthesia, which was further complicated by RCVS and stroke, is discussed. Patient consent was obtained for this report.
CASE REPORT
A 34-year-old American Society of Anesthesiologists 1, gravida 2, para 1 woman underwent an emergency lower segment caesarean section under spinal anaesthesia. A mixture containing 15 μg fentanyl, 100 μg morphine and 11 mg of 0.5% hyperbaric bupivacaine was injected intrathecally through a 27-gauge Whitacre spinal needle. Anaesthesia was established from sacral dermatomes to the fourth thoracic dermatomes bilaterally. Her intraoperative non-invasive blood pressure ranged from 100 to 140/50 to 76 mmHg. A total of 300 μg phenylephrine and 10 mg ephedrine was administered incrementally to maintain baseline blood pressure. A slow bolus of 5 IU oxytocin was administered at delivery, with further 5 IU added to the intravenous crystalloid infusion. Total surgical blood loss was estimated as 400 ml. About five minutes after delivery, the patient complained of a severe frontal headache, associated with marked nausea. No other neurological or visual symptoms were reported. The headache was attributed to oxytocin due to its timing and was managed with 1 mg midazolam. Parenteral opioids were withheld in view of the previously administered intrathecal morphine. Paracetamol 975 mg was administered rectally for postoperative analgesia. A moderate intensity headache of visual analogue scale score 4/10 was present at discharge from the recovery ward. Neurological monitoring was continued postoperatively and there was no haemodynamic instability. Because of persisting headache over the next 48 hours, cranial computed tomography (CT) scan ( Figure 1 ) and contrast-enhanced magnetic resonance imaging (MRI) ( Figure 2 ) were performed. Pituitary apoplexy was diagnosed based on a 1×1×1.3 cm sized pituitary haemorrhage. No vascular aneurysms, arteriovenous malformations, thrombi or tumours were visualised. Diabetes insipidus developed after 48 hours, with polyuria and urine osmolality of <130 mmol/kg (normal range: 500 to 1200 mmol/ kg), but resolved within 72 hours without treatment. Serum osmolality and electrolytes remained normal, as did tests of neuro-ophthalmic and endocrine function. Serum prolactin was elevated at 1661 mIU/l (normal range: 73 to 478 mIU/l), either due to pregnancy or breastfeeding. Oral hydrocortisone, 10 mg in the morning and 5 mg in the evening, was prescribed for two weeks to prevent secondary adrenal insufficiency from adrenocorticotrophic hormone deprivation and was subsequently tapered.
Ten days after the initial event, persistent thunderclap headache prompted a further MRI and a small, left high-parietal subarachnoid haemorrhage was identified. CT angiography demonstrated several focal, short-segment stenoses in the anterior and right middle cerebral arteries and the vertebrobasilar circulation ( Figure 3 ). These were suggestive of RCVS. The patient was treated with oral nimodipine 60 mg four-hourly and lamotrigine 50 mg once daily for seizure prophylaxis. She was discharged from hospital three weeks later, with continued outpatient endocrine and neurological surveillance. Twenty months after the event, she requires no hormonal replacement therapy but a recent MRI shows pituitary enlargement abutting the optic chiasma. She remains well and no surgical intervention is planned in view of the absence of visual symptoms.
DISCUSSION
Headache is a common complaint, having a reported postpartum incidence of 39%, regardless of central neuraxial anaesthetic intervention 6, 7 . The incidence of iatrogenic headache due to spinal or epidural anaesthesia is approximately 1% 7 . Rapid administration of a bolus of oxytocin can cause transient headache 8 . However, most peripartum headaches are due to migraine, tension, pre-eclampsia or dural puncture and rarely herald serious intracranial pathology such as a cerebral infarct, tumour, haemorrhage or arteriovenous thrombosis.
The risk of stroke increases during pregnancy, being highest in the third trimester and postpartum period [9] [10] [11] [12] . Intracerebral ischaemic or haemorrhagic Table 1 Precipitating factors associated with pituitary apoplexy 1, 17, 18, 29, 36 (1) Stimulation of pituitary gland or tumour:
Oestrogen therapy or high oestrogen states like pregnancy and peripartum period; oral contraceptive pill use events most commonly occur between two days antepartum and one day postpartum, declining thereafter until six weeks postpartum 13 . The associated mortality is 8% to 15% 14, 15 , and hypercoagulability during pregnancy is thought to have a causative role.
Brougham et al first used the term 'pituitary apoplexy' in 1950 16 . The pathophysiology is poorly understood, but pituitary necrosis may result from vascular insufficiency following rapid tumour growth; pituitary enlargement within a confined space; thromboembolism; or extrinsic factors such as severe diabetes or hypertension, or drugs 1, 17 . Pituitary apoplexy is commonly associated with a non-functioning pituitary adenoma 18 , with 80% of previously undiagnosed pituitary tumours first presenting as apoplexy, presumably due to acute expansion of an adenoma, as sometimes occurs during pregnancy 17, 19 . Some patients do not have a tumour 18 and the condition arises spontaneously, although high-risk groups and precipitating factors have been identified (Table 1) . These include pregnancy, major surgery and spinal anaesthesia 1, 17, 18 . Increased hormonal stimulation in pregnancy enlarges the pituitary by 120% to 136% 20 , the greatest volume reached in the first three postpartum days, rendering it vulnerable to ischaemic necrosis 1, 13, 21 . Pregnancy-related increases in plasma volume and oestrogen; rapid fluctuations of blood pressure and intracranial pressure due to pain, hyperventilation or straining during labour; and the effect of iatrogenic events such as spinal and general anaesthesia and possibly caesarean section can also precipitate pituitary apoplexy 1, 2, 22 . The post-delivery rise in cardiac output may play a role because an acute increase in pituitary blood flow is a known trigger 17 . The direct role of caesarean section is unclear, but haemodynamic instability associated with this operation, especially under spinal anaesthesia, must be considered. Hypotension after spinal anaesthesia, which also reduces intracranial pressure because of leak of cerebrospinal fluid, probably compromises the pituitary 2 . Despite these risk factors, pituitary apoplexy remains very rare both during pregnancy and the puerperium. The condition is considered distinct from Sheehan's syndrome, in which ischaemic necrosis of the pituitary results from severe postpartum haemorrhage and is often unrecognised for several years. Patients typically present with vague general symptoms. The pituitary gland may be enlarged in both conditions but is non-haemorrhagic in Sheehan's syndrome [23] [24] [25] [26] .
The symptoms of post-dural puncture headache are well described and can be differentiated from pituitary apoplexy clinically, but the latter may be misdiagnosed due to lack of awareness 17 . Most Facial pain or numbness --8 patients present with a non-postural, retro-orbital 'thunderclap' headache, probably due to blood or necrotic tissue entering the subarachnoid space 2, 27 . Nausea and vomiting are common 22 . Visual symptoms range from oculoparesis to decreased visual acuity and visual field defects ( Table 2) . Haemorrhage or necrotic tissue can compress the optic chiasma superiorly or the third, fourth and sixth cranial nerves laterally, within the cavernous sinus. Oculomotor nerve involvement and bitemporal hemianopia are particularly common 28 . Almost 80% of patients show symptoms of endocrine deprivation such as adrenal insufficiency (incidence 66%) or panhypopituitarism 2,18,28 .
A clinical diagnosis of pituitary apoplexy requires confirmation by examination of cranial nerves with visual field and acuity testing. Radiological assessment is by CT or MRI, with the latter preferred for its greater sensitivity in diagnosing pituitary lesions, particularly haemorrhage or infarction 22, 29, 30 . Biochemical and endocrine assessment should include measurement of serum electrolytes, random cortisol and assays for prolactin, growth hormone, thyroid stimulating hormone, free thyroxine, insulinlike growth factor 1, luteinising hormone, folliclestimulating hormone and testosterone or oestradiol 28 . The primary management of pituitary apoplexy is supportive, with replacement of fluid and electrolytes, and hydrocortisone. Acute secondary adrenal insufficiency is the main cause of mortality, primarily due to reduced vascular responsiveness to endogenous catecholamines and haemodynamic instability, making hydrocortisone potentially life-saving 28 . Short or long-term replacement with desmopressin, thyroxine, growth and sex hormones may be required, since complete endocrine recovery after pituitary apoplexy is uncommon, with up to 80% of patients requiring some form of hormone replacement 28 . Central diabetes insipidus, although rare, develops due to reduced antidiuretic hormone secretion and may be self-limiting or require desmopressin 31, 32 . Urgent surgical decompression remains controversial, even if neuro-ophthalmic signs are present, because good neurological and endocrinal recovery has been observed after conservative management 30 . Transsphenoidal hypophysectomy is considered if symptoms are severe, unresolved or deteriorating 18, 22 (Figure 4 ).
Manage Conservatively Consider Surgical Decompression
Cerebral angiography in this patient suggested underlying RCVS, a disorder featuring diffuse, reversible and multifocal cerebral vasoconstriction that leads to recurrent 'thunderclap' headaches, sometimes associated with focal neurological deficits, seizures 3 , and ischaemic or haemorrhagic strokes (incidence 7% to 54%), with non-aneurysmal cortical subarachnoid haemorrhage typically overlying the lateral-superior cortex (incidence 20% to 25%), or with death 5,33-35 . RCVS occurs spontaneously or after exposure to precipitating factors such as ephedrine or ergometrine 35 , and more than half the cases present in the early postpartum period. Our patient had some blood pressure lability, required phenylephrine and ephedrine, and had diagnoses of both pituitary apoplexy and RCVS. This has not been described previously. RCVS may overlap symptomatic vasospasm after aneurysmal subarachnoid haemorrhage 34 . In our patient it seems more likely that subarachnoid haemorrhage was due to RCVS because of its late appearance, high parietal location that is consistent with RCVS-related strokes and the radiological absence of an aneurysm.
Cerebral catheter angiography is the diagnostic gold standard for RCVS, but non-invasive angiography (magnetic resonance angiogram, CT angio-graphy) or transcranial Doppler studies, which are less sensitive, are also suitable for diagnosis and follow up 35 . Characteristic beaded 'sausage on a string' lesions may be seen ( Figure 3 ) and these resolve within 12 weeks. Normal cerebrospinal fluid examination and a history of thunderclap headaches confirm the diagnosis 3 . Most patients respond well to treatment with calcium channel blocking drugs, with nimodipine 0.5 to 2.0 mg/kg/hour intravenously or 30 to 60 mg four-hourly orally for four to eight weeks being recommended 33 . Intra-arterial nimodipine, verapamil and milrinone have been employed in resistant cases, with satisfactory results 5 .
CONCLUSION
In summary, pituitary apoplexy and RCVS are possible causes of postpartum headache and increasing awareness and recognition of these conditions will allow early diagnosis and treatment. In differentiating them from post-dural puncture headache, the headache is more intense, abrupt and non-postural, and neuro-ophthalmic signs may be present, especially with pituitary apoplexy. If suspected, early recourse to imaging and specialist neurological consultation is strongly advocated before considering an epidural blood patch. Haemodynamic instability should be avoided in peripartum patients undergoing neuraxial anaesthesia, with cautious use of vasopressors and oxytocin, especially in a patient with a known risk factor such as a pituitary adenoma. In unstable patients with pituitary apoplexy, early glucocorticoid replacement may be lifesaving. All established cases should have long-term review for panhypopituitarism.
